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(54) Commutateur-coupleur hcrtocjaphiqiie entre on emetteur module et un caWe de fibres optiques. 



Commutateur-coupteur hotographlqua 

Comnnrtateuf-coupleur caractertsS en ce qufB se compose 
cfune plaque hotographrque de deviation 6 presentant plusieurs 
hologrammes eSementaires 17. mobile, en translation dans una 
monture 10 efle-m§me mob9e, tTune plaque holoaraphtque de 
couplage 8 paraflele a b plaque 6 portee par la monture 10 
cfisposea a I'entree dim cfible de fibres optiques. ladjfce plaque 
da couplage 8 presentant selon le cas, un hotogramme ele- 
mentaire 18 par zone drcuteJre concentrique de balavage ou 
una multitude dliotogrammes elementaires selon une disposf* 
tion a llmage de la section du cable. 

Cette invention int&resse phis particuiierement les construc- 
teurs de materiel de telecommunication. 
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L' invention se rapporte a un commuta- 
teur ho I ograph i que entre un emetteur module de 
lumiere coherent e et un cable de fibres optiques. 

II existe de nombreuses fagons 

5 de coupler des fibres optiques de man i ere a crier 

plusieurs voies a partir d'une fibre unique. Les 
informations portees par la fibre unique sent transmi- 
ses a plusieurs fibres s irou I tenement . 

On peut ainsi r£unir les extremit^s 

10 d'un faisceau de fibres en un seul point et 
solidariser I 'extremity de la fibre unique & ce 
point. L' informat ion portSe par la fibre unique 
est a lore transmise & toutes les fibres. 

On peut ega lenient r£unir deux 

15 fibres entre el les, en les col I ant cote a cote 
sur une zone limitee epres denudage. L' information 
portee par I 'une passe aussi dans I 'autre. 

On a realise des coupleurs a fibres 
optiques permettant le mult iplexage ou le demultiple~ 

20 xage. Dans ce type de coupleur, la fibre unique 
est en contact avec : la petite face d'un crista I 
ou systeme opt i que disperseur classique (prisme, 
reseau ou autre) dans lequel cheque longueur d'onde 
portee par la fibre unique est deviee differemment 

25 et par consequent separee des autres. On arrive 
ainsi & dissocier les longueurs d'onde. II suffit 
alors, pour recupeVer chaque information, de disposer 
les extremit£s des fibres sortantes aux endroits 
appropri£s de sortie du systeme opt i que correspondant 

30 S chaque deviation, propre a chaque longueur d'onde. 

On a aussi deja imagine et realise 
des coupleurs holograph iques dans lesquels le faisceau 
incident traverse success ivement deux hologrammes. 
Le premier a pour but de devier le faisceau et 

35 de le f caliser afin de le concent rer sur la faible 
surface d'extr£uit£ de la fibre ptique. 
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phiques sont inusables et ina I terab lea. Les pieces 
mobiles ne necessitent qu'une faible £nergie de 
dep I acement • 

A ces avantages vient s'ajouter 
5 la multiplicity des applications en comma nde et 
en transmission d' informat ions par reultiplexage. 

D'autres caracter ist iques et avantages 
de I 'invention ressortiront de la description ci- 
apres effectuee a titre d'exemple sur deux modes 
10 de realisation de I 'invention en reference aux 
dess i ns dans I esque Is: 

La figure 1 est une vue composite 
schematique en coupe long! tud ina I e d'une premiere 
version du commutateur ho I ograph i que gel on I ' invention 
15 avec figuration du cable de fibres optiques. 

La figure 2 est une vue composite 
schematique en coupe longitudinale d'une deux i erne 
version du commutateur ho I ograph i que selon I 'invention 
avec figuration du cable de fibres optiques. 
^0 ' Le commutateur-coupleur ho I ograph i que 

selon I 'invention permet d'injecter un faisceau 
module 1 em is par un emetteur 2, dans une fibre 
opt i que 3 dfrterminee a un instant donne, Cette 
fibre fait partie du groupement de fibres rassembles 
25 dans un cable 4 de fibres optiques disposees genera I e- 
reent sur des cere les concentr i.ques 5. 

Bien entendu, I * idee generate 
de l # invent ion et ses rooyens restent appl i cab les 
pour des cables constitute de fibres optiques reparties 
30 differerament. 

Le commutateur-coupleur selon 

I 'invention procede de I ' idee generate suivante. 
Le fa isceau module 1 est devie par une plaque hologra- 
ph! que de deviation mobile 6 portant autant d'holograrc- 
35 ms el Omenta ires que de deviati ns necessaires. 
L fai c au d'vi& 7 att int une plaque de couplage 
8 fixe ou egalera nt m bile disposee a I 'entree 
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du cable, port ant, selon le cas, autant d'ho-logrammes 
e I eraenta i res que d'extreraites de Fibres optiques 
ou un seul hologramme elemental re par cere I e concervtri- 
que de fibres optiques 3* 

En effet, prat iquement, pour des 
raisons de proced6 de fabrication, les fibres optiques 
sont tou jours disposees dans un cable en cere les 
concentr i ques • On deer i r a par consequent c i -apre s , 
les moyens n£cessaires et mis en oeuvre pour un 
balayage en coordonnees po la ires. 

II est bien entendu qu'un balayage 
en coordonnees cartes iennes ne resulte que . d'une 
sinple adaptation et entre done pleineroent * dans 
le cadre de la pr£sente. invention. 

On examinera tout d'abord la r£alisa- 
t i on representee en f i gure 1 . Le comraut ateur-coup I eur 
coroprend assent i e 1 1 assent I 'associat ion des moyens 
sui vents , / 

La plaque holograph i que de deviation 
6 est raontee mobile en translation sur un support 
int£r ieur fixe 9 soltdaire d'une monture 10 mobile 
en rotation autour de I 'axe du faisceau module 
1. 

Cette monture vient s' adapter 
sur I 'extremi td du cable 4 so it directement so it 
par I ' i ntermed i a i r e d'une bague 11 permettant la I ibre 
rotation de la monture 10. 

La monture 10 presente, sur sa 
face frontale 12, une ouverture 13 par laquelle 
entre le faisceau module 1. 

Le support 9 comprend des moyens 
de maintien et de coulissement selon une direction 
transversa I e # par exemple sous la forme de deux 
ai les transversa les telles que 14 , del imitant un 
compart iment 15 le long des parois duquel coulisse 
le cadre de maintien 16 de la plaqu holograph i que 
d deviation 6. 

La plaque ho I ograph i que 6 c mp rte 
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autant d'hologrammes elemental' res 17 disposes en 

alignement set on la direction de deplacement que 

de deviations necessaires du faisceau 7. 

En principe, et dans le cas examine 
5 de disposition, il existe autant de deviations 

que de cercles concent r i ques . 

Dans la realisation de la figure 

1, la monture 10 comporte un retr 6c issement a son 

extremity oppos^e, presentant des moyens de maintien 
10 de la plaque holograph! que de coup I age 8 raaintenue 

ainsi parallele a la plaque de deviation et a la 

face d' entree du cable. 

Dans ie cas examine de la figure 

1, cette plaque de coup I age se dSplace par rotation 
15 sur efle-meme devant la face d' entree du cable, 

II suffit, par consequent, d'un 

seul hologranme 6 1 Omenta ire 18 par cere I e concen - 

trique, pour ba layer toute la surface d' entree 

du cable et pouvoir injecter le faisceau module 
20 porteur de ('information, dans chacune - des fibres 

opt i ques . 

Dans la realisation representee 
en figure 2, la plaque holograph i que 8 de coup I age 
est portle par une bague fixe 19 solidarisee au 
25 cable 4 au niveau de son entree. 

On s'aff ranch it ainsi des differentes 
disparites mecaniques, defauts d'ajustement et 
de formes qui ne permettent pas toujours une parfaite 
coincidence entre I ' ho I ogr amine Elemental re IS et 
30 I 'entree de la fibre. 

Dans ce cas, la plaque holograph t que 
8 doit comporter le meme nombre d'hologrammes elemen- 
tal res 18 en disposition i dent i que que le nombre 
d'extrerait&s de fibres opt i ques r assemblies dans 
35 le cable 4- 

Le faisceau devie J pourra ba layer 
ainsi a chaque rotation de la monture 10, un c rele 
concentrique c nip let. 
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Les caracter i st i qucs necessolres 
des holograromes Elemental res portes par chaque 
plaque 6 ou 8 : deviation, concentration, focalisation 
sont prevues lors de I 'enregistrement . 

5 Line autre faqon d'obtenir le resultot 

sera it de canal iser le faisceau module 1 em is par 
le roodulateur 2 jusqu'a I 'entree de la monture 
10 et de prevoir des moyens de comma nde en inclinaison 
des extremites de la fibre opt i que. 

10 On peut ainsi se dispenser de 

deptacer I a premiere, plaque holograph i que ou, dans 
certains cas, la supprimer corop let erne nt. 

II est bien entendu que di verses 
modifications, substitutions et adjonctions simples, 

15 sans apport invent if, entre pleinement dans le 
cadre de la present e invention. 



REVEND ICAT1QNS 



1* Commutateur-coup I eur holographi- 
que pour la transra ission selective ..d' i nformations 
dans une ou plusieiirs fibres d'un cable de fibres 
optiques a partir d'un faisceau module caracterise 
en ce qu'il comprehd une plaque holograph ique (6) 
de deviation comportant plusieurs hologrammes 6lemen-* 
tai res de deviation (17) mont£e mobile en trans 1 at ipn 
dans une roonture mobile (10), une plaque holograph ique 
(8) de couplage maintenue parallele a la premiere 
plaque et a la section d'entree du cable comportant 
un ou plusieurs hologrammes £ J Omenta ires de couplage 
(18) par zones circulaires concentr iques coincidant 
avec cetles das ext refutes dee fibres optiques. 

2. Commutateur-coup I eur selon 
la revendicat ion 1 caracterise en ce que la plaque 
de deviation (6) est mobile en translation selon 
une direction transversa I e par rapport a la snonture 
10. 

3. Commutateur-coup I eur selon 
la revendicat ion 1 caracterise en ce que lamonture 
est mobile en rotation autour de I 'axe du faisceau 
modu I € . 

4* Commutateur-coup I eur selon 
lea revendicat ions I et 2 caracter ise en" ce que 
les hologrammes elemental res (17) sont alignes. 

5 • Commutateur-coup I eur se I on 
la revend i cat i on 1 caracterise en ce que la plaque 
de couplage (8) est portee par la monture 10. 

6. Commutateur-coup leur selon 
les revendicat ions 1 et 5 caracterise en ce que 
la plaque de couplage (8) comport e un seul hologramme 
elemental re (18) par zone circulaire concentr ique. 

7* Commutateur-coup I eur selon 
la revendicat ion 1 caract£ris£ en ce que la plaque 
de couplag (8) est port£e par une bague separee 
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soli da ire de I'extremite du cable. 

8, Commutateur-coup leur selon 
les revendi cat ions 1 et 7 caracterise en ce que 
la plaque de coup I age (8) present e autant d'holograracies 
elemental res (18) que d'extremites de fibres optiques 
sur la section droite du cable (4) et en coincidence 
selon la roeme disposition. 



1 
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Holographic coupler-switch, 

A coupler-switch characterized by the fact that it is composed of holographic deflection 
with a number of hologram elements 17, which [plate] is mobile in translation in 
jg 1 0 which is itself mobile, and of holographic coupling plate 8 parallel to plate 6, bome 
nting 1 0, and arranged at the entrance of an optical fiber cable, said coupling plate 8 
depending on the case, one hologram element 18 per concentric circular scanning zone or 
er of hologram elements according to an arrangement in the image of the cross section of 

This invention more particularly concerns Telecommunications equipment construction. 



lie invention relates to a holographic switch between a modulated emitter of coherent 
[ an optical fiber cable. 

Ijere are a number of ways to couple optical fibers so as to create several paths from a 
rtical fiber. The information carried by the single fiber is then transmitted to several 
multaneously. 

t is thus possible to join the ends of a bundle of fibers at a single point and to connect the 
ie single fiber to this point. The information earned by the single fiber is then transmitted 
: fibers. 

t is also possible to join two fibers together by sticking them together side by side over a 
zone after stripping. The information carried by one also passes through the other. 
Dptical fiber couplers allowing multiplexing and demultiplexing have been produced- In 
s of coupler, the single fiber is in contact with the small face of a crystal or conventional 
ng optical system (prism, lattice or other) in which each wavelength carried by the single 
ieflected differently and consequently separated from the others- One thus succeeds in 
ling the wavelengths. It is then sufficient, in order to recover each information item, to 
the ends of the fibers coming out at the appropriate exit sites of the optical system 
>nding to each deflection belonging to each wavelength. 

holographic couplers have also been imagined and produced in the past, in which the 
beam successively crosses two holograms. The purpose of the first is to deflect the beam 
xus it in order to concentrate it on the small end surface of the optical fiber. 
Fhe purpose of this type of coupler is simply to ensure the connection between two fiber 
or between an emitter and a fiber. 

Die main disadvantage of this type of coupler lies in its limited applications. In effect, it 
t allow one, using a single emitter, to create several separate paths for transit of the 
tion. It can only be used simply as an optical coupling device between two sections or 
l an emitter and a receiver. 

Fhe invention aims to considerably broaden the applications of this type of coupler by 
; one to transmit, selectively and successively to each optical fiber in consideration, the 
don intended for it out of the group of multiple information items carried by the 
ed beam. 



ne thus reaches all applications encountered in telecommunications and in a general 
applications of the multiplexing and demultiplexing type. 

0 this effect, the invention relates to a holographic coupler-switch between an emitter of 
led beam and an optical fiber cable, characterized by the fact that it is composed of a 
hie deflection plate bearing a number deflection hologram elements, mounted so as to be 

1 a mounting, and of a holographic coupling plate borne by the same mounting or 
y, which is maintained parallel to the first plate a determined distance away for the 
ation and injection of the beam into each of the optical fibers constituting the cable for 
7 the divided information. 

iesides the advantages mentioned above, it does not need any adjustment, 
section proves to be rapid and simple, and the holographic plates cannot wear out and 
e altered. The mobile parts only require a small amount of energy for movement 
Idded to these advantages is the multiplicity of applications in control and transmission 
nation by multiplexing. 

Xher characteristics and advantages of the invention will emerge from the description 
r given as an example concerning two embodiments of the invention, in reference to the 
s in which: 

7 igure 1 is a diagrammatic composite view in longitudinal section of a first version of the 
>hic switch according to the invention with representation of the optical fiber cable. 
7 igure 2 is a diagrammatic composite view in longitudinal section of a second version of 
graphic switch according to the invention with representation of the optical fiber cable, 
fhe holographic coupler-switch according to the invention allows one to inject modulated 
emitted by emitter 2 into a determined optical fiber 3 at a given instant This fiber is part 
x>up of fibers assembled in cable 4 of optical fibers which are generally arranged in 
ric circles 5. 

Df course, the general idea of the invention and its means are still applicable in the case 
s made up of optical fibers distributed in a different manner: 

[Tie coupler-switch according to the invention proceeds from the following general idea, 
ted beam 1 is deflected by mobile holographic deflection plate 6 which bears the same 
of hologram elements as the number of deflections which are necessary. Deflected beam 
s stationary or mobile coupling plate 8 arranged at the entrance of the cable, plate which 
spending on the case, the same number of hologram elements as the number of optical 
is or a single hologram element per concentric circle of optical fibers 3* 
n effect, in practice, for reasons relating to the manufacturing process, the optical fibers 
iys arranged in a cable in concentric circles. Consequently, the necessary means and 
sntation will be described hereafter in the case of scanning in polar coordinates. 



is indeed understood that scanning in cartesian coordinates results from just a single 
n, and is therefore fully within the scope of the present invention, 
be execution represented in Figure 1 will be examined first. The coupler-switch 
ly includes the association of the following means. 

[olographic deflection plate 6 is mounted so as to be mobile in translation on stationary 
upport 9 connected with mounting 10 which is mobile in rotation around the axis of 
sdbeaml. 

Ws mounting is fit on the end of cable 4 either directly or by the intermediary of ring 1 1 
; free rotation of mounting 10. 

/founting 10 has, on its frontal surface 12, opening 13 through which modulated beam 1 

Support 9 has some means of holding and sliding according to a transverse direction, for 
> in the form of two transverse wings such as 1 4, delimiting compartment 1 5 along 
rails frame 16 for holding holographic deflection plate 6 slides. 

holographic plate 6 has the same number of hologram elements 17 arranged in alignment 
ig to the direction of movement as the number of deflections of beam 7 which are 

y- 

n principle,, and in the case of the arrangement being examined, there are as many 
>ns as there are concentric circles. 

0 

n the execution of Figure 1 , mounting 1 0 has a narrowing at its opposite end, which has 
eans of holding holographic coupling plate 8 which is thus maintained parallel to the 
m plate and to the entering face of the cable- 
in the case of Figure 1 being examined, this coupling plate is moved by rotation on itself 
of the entering face of the cable. 

k single hologram element 18 per concentric circle is consequently Sufficient in order to 
; whole area of entrance of the cable and to be able to inject the modulated beam bearing 
rmation into each of the optical fibers. 

En the execution represented in Figure 2, holographic coupling plate 8 is borne by 
ty ring 19 connected to cable 4 at its entrance. 

[t thus becomes free of the different mechanical disparities, adjustment and shape defects 
o not always allow perfect coinciding between hologram element 1 8 and the entrance of 
r. 

In this case, holographic plate 8 must have the same number of hologram elements 1 8 in 

ical arrangement as the number of optical fiber ends assembled in cable 4. 

Deflected beam 7 will thus be able to scan a complete concentric circle with each rotation 

itingia 



he characteristics necessaiy for the hologram elements borne by each plate 6 or 8: 
a, concentration, focussing, are provided during recording. 

jiother way of obtaining the result would be to channel modulated beam 1 emitted by 
>r 2 to the entrance of mounting 10 and to provide some means of controlling the 
m of the ends of the optical fiber. 

: is thus possible to dispense with moving the first holographic plate or, in certain cases, 
iate it completely. 

: is indeed understood that various simple modifications, substitutions and additions with 
tive input are fully within the scope of the present invention. 

. A holographic coupler-switch for the selective transmission of information in one or 
ers of an optical fiber cable from a modulated beam, characterized by the fact that it has 
>hic deflection plate (6) which has a number of deflection hologram elements (17), which 
s mounted so as to be mobile in translation in mobile mounting (10), and holographic 
; plate (8) which is maintained parallel to the first plate and to the entering section of the 
hich [plate] has one or more coupling hologram elements (1 8) in concentric circular 
♦bidding with those of the ends of the optical fibers. 

I A coupler-switch according to Claim 1, characterized by the fact that deflection plate 
:>bile in translation according to a transverse direction with respect to mounting (10). 
1. A coupler-switch according to Claim 1, characterized by the fact that the mounting is 
n rotation around the axis of the modulated beam. 

k A coupler-switch according to Claims 1 and 2, characterized by the fact that hologram 
s (17) are aligned. 

k A coupler-switch according to Claim 1, characterized by the feet that coupling plate (8) 
by mounting (10). 

), A coupler-switch according to Claims 1 and 5, characterized by the fact that coupling 
i has a single hologram element (1 8) per concentric circular zone. 
h A coupler-switch according to Claim 1, characterized by the fact that coupling plate (8) 
by a separate ring connected with the end of the cable. 

5. A coupler-switch according to Claims 1 and 7 S characterized by the feet that coupling 
I has the same number of hologram elements (1 8) as the number of optical fiber ends in 
s section of cable (4) and [the elements] coincide according to the same arrangement. 



